Goose down is widely used in textile thermal products. The fractal dimension of goose down is studied in this paper both theoretically and experimentally, revealing its value to be very close to the Golden Mean, 1.618. This near optimal fractal dimension may be attributable for the excellent thermal insulation and breath-ability of goose down. The potential applications of such a fractal structure are discussed as well.
Introduction
As shown in our previous study [1] , the SEM figures of goose down (see Figure 1 ) exhibit an evident "self-similarity" between the parts of down fibers and the whole.
In simulating the morphologic structure and structural parameters of the down, a computer generated fractal graphics by using the Basal generating unit in Fig. 1 (1)
Which is close to the Golden mean 1.618
It is well known that the golden mean has been found in many natural phenomena and played very significant roles [2] [3] [4] [5] [6] [7] [8] [9] . It is both surprising and understandable that after many generations of evolution, goose down has acquired such an interesting fractal dimensional structure. 
Fractal confirmation based on the image of goose down
We will demonstrate in this section the procedures to reach Eq. 1. We select Figure 1 Then the fractal dimension Df of the system can be derived though Eq. 2.
(a) Down branches diverging from down nucleus.
(b) Sub-branches diverging from main branch.
(c) Down fibrils diverging from a sub-branch. 
The actual fractal dimension of goose down
Since this is an experimental approach with inevitable statistical error, at different measure scale, the corresponding fractal dimension Df will be slightly different. As an example using Using the area calculating procedure noting that for each side the total pixels =255, we can obtain the areas occupied by the white pixels and black pixels respectively from Figure 4 to the black parts is 22.58%, so 
Conclusions
In order to validate our previous analysis, we have used a computer image technique to 
